5ectlon of Mebicine
President-Sir CHARLTON BRISCOE, Bart., M.D. [February 25, 1936] DISCUSSION ON OBLITERATIVE ARTERIAL DISEASE AS IT AFFECTS THE LIMBS Dr. G. W. Pickering: In opening this discussion I shall try to give a general survey of the recent additions to knowledgq which are of practical importance, rather than to consider in detail points which are relatively obscure or of academic interest. I shall also confine my remarks to the medical aspects of the subject. We may distinguish a number of different clinical types of obliterative vascular disease affecting the limbs. In two of these, thrombo-angeitis obliterans and the degenerative arterial disease associated with advancing years and with diabetes mellitus, arteries of all sizes become occluded, and in such cases it is the rule for pulsation to be lost in one or more of the larger vessels when symptoms of arterial disease arise. Arteries of all sizes may also be blocked by emboli arising from the heart and, as Lewis and I have suggested, from the injured subelavian artery in cervical rib (Lewis and Pickering 1933-34) . There are also several conditions in which the disease is as a rule restricted to the smaller arteries of the extremities, conditions to which Raynaud first drew attention, and since referred to by his name. Lewis has pointed out that the cases described by Raynaud do not conform to a single clinical type, and recently we (Lewis and Pickering 1933-34) have distinguished a number of separate conditions previously included under the term Raynaud's disease, some of which are relevant to the present discussion. The commonest variety, to which the name Raynaud's disease should be restricted, and which is characterized by repeated attacks of numb and discoloured fingers in response to cold, is essentially spasmodic. Lewis (1929-31, Lewis and Landis 1929-31a) has shown that the fault lies locally in the digital arteries, but it is still uncertain to what extent this fault consists in intimal thickening or represents an overaction of the vessel to cold. In the milder cases of this malady the vessels, when not constricted by cold, are pervious, and may remain so throughout life, but in the severer cases there is abundant evidence that the lumen of the digital arteries becomes permanently narrowed (Lewis and Landis 1929-31, Ross 1935) and it is probable that loss of substance from the finger-tips in such cases is due to final closure of the vessels by clot. Quite distinct and much less frequent are cases in which gangrene occurs bilaterally in the digits as a sudden event not preceded by intermittent ischaemia. In all the cases of this type which we investigated, we obtained evidence of permanent closure of the vessels supplying the discoloured and finally necrotic tissue; in those cases coming to autopsy multiple thromboses were found in the arteries of hands and fingers. Sudden permanent and presumably thrombotic closure of the digital arteries occurs in three types of patient, namely in young subjects, sometimes without apparent cause and sometimes in the course of acute infections, in subjects suffering from paroxysmal haemoglobinuria, and in elderly and usually debilitated subjects. Young subjects not suffering from hiemoglobinuria usually have a single attack without recurrence; the elderly subjects usually die from intercurrent disease. I have mentioned these clinical divisions because such a classification is necessary before the outstanding problem of obliterative vascular disease can be solved, namely, the factors determining the obliterative process. Most of us probably have had depressing experiences of trying to improve the circulation in JUNE-MED. 1 a limb the vessels of which are extensively diseased or, if some measure of success has been obtained, of witnessing the successive closure of vessels on whose patency the life of the tissues depends. The desirability of stopping, or better preventing, the obliterative process will be appreciated. In the case of vascular disease complicating cervical rib it is well recognized that this can be secured by removing the rib, because, we think, the subelavian artery ceases then to be injured and hence liable to the formation and detachment of clot. In the cases of sudden permanent closure of the arteries in young subjects the closure, once recovered from, rarely recurs. But in the other conditions mentioned the malady is usually progressive, and there is no very clear evidence that any interference materially hinders the development of the arterial lesions. It is, I think, not too bold to suggest that the next major advance in the treatment of obliterative vascular disease will depend on, or will bring with it, a knowledge of causation, a suggestion which applies particularly to thrombo-angeitis obliterans and the degenerative arterial disease of elderly and diabetic subjects.
The recognition of the presence and extent of structural disease of the vessels rests finally on dissection and histological examination of the vessels. Recent interest in the subject has given us moderately exact knowledge as to how this recognition can be made in life. I am going to make two statements which are intended to be provocative, because their truth, although it is supported by all the available evidence, can only be decided by experience. The first is that, in the absence of physical, chemical, or bacterial agents which kill the cells, gangrene only occurs when the vessels supplying the affected area are organically closed; Lewis and I (1933-34) have given evidence and reasons against the view that gangrene may result from simple vascular spasm. The second is that in the absence of severe antemia in which it also occurs (Pickering and Wayne 1933-34), intermittent claudication only occurs when the vessels through which the b]ood flows to the muscles are organically diseased, and that the ease with which exercise produces pain is to some extent an index of hindrance to muscular blood-flow. We have shown that the pain of intermittent claudication is due to the accumulation in the active muscles of products of muscular metabolism which in normal subjects are kept below the threshold for pain by an adequate supply of arterial blood (Lewis, Pickering and Rothschild 1931-33). In addition to these, we rely for detecting the presence and extent of obliterative vascular disease chiefly on the temperature of the limb under ordinary environmental conditions and after removal from it of vasoconstrictor nervous tone, on the presence or absence of arterial pulsation in the warm limb, and on the reactive hypertemia test. These tests have been fully described and discussed previously (Pickering 1933) and there is little more to add. I should, however, like to emphasize the dangers of diagnosing structural vascular disease from absence or diminution of arterial pulsation in a cold limb, or from unusual coldness of a limb, unless other possible causes can be excluded. These dangers and the value of the tests I have mentioned are illustrated by the cases of two young women referred to us as cases of structural vascular disease because in both one foot was persistently cold and discoloured, particularly in the winter time; in both cases arterial pulsation could not be felt in the cold foot but was present in the other foot, which was warm. It seemed unlikely that, these patients had obliterated vessels, because in the absence of embolism the only affection which obliterates the pulses in the young is thrombo-angeitis obliterans, and this is rare in the female. The vessels were therefore tested by the usual methods, with similar results in the two cases; on warming the body to relax vasomotor nervous tone, the normal and abnormal foot became equally warm, and arterial pulsation was equal on the two sides: the reactive hyperaemia test was normal, the flush invading the toes within five seconds of circulatory release. Although in both these cases muscular wastingwas absent, there was almost complete loss of power 870 46 871 at the ankle and sensory loss of stocking distribution. Both patients were seen by Dr. F. M. R. Walshe who diagnosed hysteria. Our tests showed the vessels to be free from organic disease and it is probable that the abnormal coldness of the affected foot, with its accompanying reduction in arterial pulsation, was due to the muscular weakness; for we have recently shown that disuse resulting from a variety of causes is accompanied by a reduction in blood-flow through the limb (Lewis and Pickering 1935-36).
The chief object in the treatment of obliterative vascular disease is to increase permanently the blood supply to the affected limb and particularly to those parts where the life of the cells is threatened or which are the source of pain. Sympathectomy is the only available measure which ean directly produce long-lasting vasodilatation, but this operation will be fully discussed by my surgical colleague. The remaining measures produce only temporary increases in blood-flow and of these the use of vasodilator drugs and local application of heat are not very sound theoretically and are disappointing in practice. A better method is to keep the body warm and thus relax vasomotor tone from the skin of the extremities, a measure which we have found sometimes to accelerate the healing of small ulcers in thromboangeitis and to favour the re-establishment of circulation in a limb after its main vessel has been occluded by an embolus. A method which seems promising, but of which I have insufficient experience, is that of Landis and Gibbon (1933) in which the diseased limb is introduced through a carefully made cuff into a box from which air is removed and introduced. By alternating pressures of from -80 to -120 mm. Hg lasting 25 seconds, with pressures of from +40 to +80 mm. Hg, blood is sucked into the tissues from the arteries and then expelled through the veins and Landis and Gibbon have shown that the blood-flow through a normal limb is increased by this procedure. In severe cases of obliterative vascular disease, they use this treatment for one or two hours twice daily and in less severe cases for one hour three times weekly-the total duration of treatment varying from about twenty to ninety hours. Landis and Hitzrot (1935) have recently summarized the results in 75. treated cases of which 51% were good, 13% fair, aud 36% poor. A good result implies disappearance of rest-pain, distinct lessening of claudication, and the complete healing of ulcers, previously increasing or indolent under other conservative measures. Poor results were obtained where there was extreme arterial occlusion, massive gangrene or slough, badly infected lesions, osteomyelitis and severe dermatophytosis. Spreading infection and encapsulated pus are regarded as absolute contra-indications to the method.
Given arterial obstruction it is clear that the success or failure of treatment is largely determined by the extent to which collateral vessels expand and the occluded vessels become recanalized. That such processes occur is known; Landis and Hitzrot (1935) observed an improvement of the vasodilator response of the extremities to warming the body in half their treated cases in which the test was made; but we have only an imperfect idea of the factors at work. One factor is probably age, for it is known that a viable limb in thrombo-angeitis is often associated with a more extensive vascular obliteration than is a gangrenous limb in degenerative arterial disease. A second factor is time, and it seems probable that measures which produce temporary increases in blood-flow will find their chief place in tiding over the period elapsing between vascular occlusion and the growth of collateral vessels.
Professor J. Paterson Ross: The most useful contribution that I can offer consists of the observations made on our own material in the Surgical Professorial Unit at St. Bartholomew's Hospital. I shall confine my remarks to the lower limbs and I wish to indicate from the clinical aspect how symptomatology may be related to the site of the disease in the arterial tree.
OBLITERATION OF TERMINAL ARTERIES AND ARTERIOLES
The symptoms and signs of obliteration of the most peripheral branches of the arterial tree are gangrene, which is limited as a rule to one digit if the disease is confined to the terminal vessels, and pain in the distal parts of the limb at rest.
(a) Gangrene of the toes.-Gangrene of the toes, or small patches of ulceration on the foot, may occur with or without evidence of disease in the main vessels of the limb.
(i) Without pulsation in the vessels at the ankle: Absence of the pulses in the posterior tibial and dorsalis pedis arteries commonly indicates diffuse disease in the main vessels of the limb, and this is confirmed by the presence of colour changes in the skin, and intermittent claudication. The nature of the process may be arteriosclerotic, senile, or diabetic vascular degeneration-and the old rule that when gangrene is established there must be disease as high as the popliteal artery generally holds good. Amputation above the knee is therefore the only sound surgical measure.
(ii) With pulsation in the vessels at the ankle: It is important to look out for cases in which the pulses are present in the posterior tibial and dorsalis pedis arteries, for in many of them the nutrition of the tissues of the foot, apart from the gangrenous toe, appears to be surprisingly good. This picture occurs sometimes in diabetes, and it is not easy to explain how the gangrene is caused. The process may result from local injury, and its pathology may resemble, in certain respects, the formation of a carbuncle. In such cases it is wise to leave the toes to separate spontaneously, and in the absence of complications, surgery should be limited to the clean division of structures, such as tendons, which delay the separation of the dead tissue, great care being taken not to bruise or traumatize the neighbouring living tissue.
When diabetes is not a factor it is still more difficult to explain these cases of circumscribed gangrene when the surrounding parts are well nourished. I shall have to refer later to the presence of previously unsuspected disease in the popliteal artery in such cases, and it is possible that the blockage of the vessels supplying one digit or a small area of skin may be the result of an embolus arising from an atheromatous lesion in the popliteal artery.
(b) Rest pain.-Pain in the foot while at rest is a constant feature in cases of gangrene, but this pain may precede the onset of gangrene. It is associated with disease of the arterioles, and anything which improves the circulation in the small vessels will relieve this symptom.
Peri-arterial neurectomy, which produces a moderate and temporary improvement in the peripheral circulation, is often of value in relieving rest pain. Lumbar ganglionectomy is still more likely to succeed, and this operation has relieved the rest pain of thrombo-angeitis obliterans in nearly 80% of cases. Not only is pain relieved, but surface lesions such as indolent ulcers heal as a result of the increased circulation in the terminal vessels.
OBLITERATION OR OBSTRUCTION OF THE MAIN VESSELS (a) Intermittent claudication or effort pain is, in our experience, always associated with severe disease of the main vessels of the limb. More often than is usually supposed the vessels are completely obliterated by organized clot. This harmonizes 8I 872 873 with the observation that intermittent claudication is associated with well-marked changes in the colour of the skin as the posture of the limb is altered, and with loss of pulsation in the main vessels; and it helps to explain the intractability of this symptom to treatment. It has frequently been observed that the surface temperature of a limb in which there is severe intermittent claudication is higher than that of its more natural fellow. This seems to indicate that Nature's successful efforts to promote a collateral circulation have no beneficial effect on claudication, and it is therefore not surprising that attempts to improve the collateral circulation still further by sympathectomy should meet with disappointment. Intermittenit claudication persists as severely as ever in 35% of cases of thrombo-angeitis obliterans treated by lumbar ganglionectomy, and of the more fortunate 65% a large proportion obtain only a moderate degree of relief.
(b) Severe pain in the leg.-We have observed several patients who have complained of severe pain in the calf or behind the knee as well as in the foot, and the onset of this pain has sometimes been dramatically sudden. Twice has it appeared a few days after an initially successful lumbar ganglionectomy, even when the pre-operative response to spinal anesthesia was favourable. We have been unable to relieve the pain on several occasions except by amputation, when it has been discovered that either the popliteal or the posterior tibial artery has been obliterated by recent clot, and it seems clear that this severe pain is associated with thrombosis of a main vessel.
One of our patients who needed gr. i of morphia three times a day for this pain was completely relieved by excision of 2' of his thrombosed popliteal artery. Two similar cases have come under our observation in which excision of a sector of the thrombosed superficial femoral artery was equally successful. These experiences make us hopeful that in future the localization and excision of the obliterated segment of the main vessel may save many limbs from amputation.
We believe that there is a form of thrombo-angeitis in young men which progresses rapidly to involve the main vessels of the limb and probably of the viscera also. Two of our patients, both aged just under 30, died of intestinal obstruction within a year after lumbar ganglionectomy, which had failed to arrest the progress of the disease in the arteries of the legs.
METHODS OF TESTING THE CIRCULATION IN THE LEGS
We have found the reactive hyperemia test, histamine reactions, and oscillometry of great value in the investigation of the circulation in the legs. The response of the skin temperature to spinal anesthesia will reveal the degree of spasm accompanying the organic occlusion of the vessels, but the results must be interpreted in conjunction with other observations. A satisfactory rise of temperature does not mean that ganglionectomy will be certain to succeed, for intermittent claudication may persist, and post-operative thrombosis in the main vessels may occur even when the test seems to indicate a favourable case. A poor response, on the other hand, does not necessarily contra-indicate ganglionectomy, and a fair proportion of our patients who have derived much benefit from the operation, still possessing useful limbs which might otherwise have been amputated, gave very poor responses to spinal anaesthesia.
*We have felt, however, that even with the results of these investigations to guide us, our views on the state of the vessel walls were still partly guesswork, and we were unable to tell why intermittent claudication persisted in spite of improvement in the circulation, why thrombosis sometimes occurred in the main vessels after operation even in apparently favourable cases, and why terminal vessels sometimes became obliterated only in a limited area. In our attempt to inquire further into these problems we have been greatly helped by arteriography, which can provide information and guidance in treatment, which cannot be obtained from any other test known to us.
The most important additional information provided by arteriography is the demonstration of disease in the popliteal artery. Arteriograms show irregularity in the outline of this vessel at the level of the femoral condyles in a surprisingly large proportion of the cases examined, the disease often being well established here while the rest of the arterial tree is apparently still unaffected. Since this portion of the artery is the least supported and most exposed to strain, it is just the part where atheroma is most likely to occur, and we have found fatty changes in the vessel coats of some of our specimens. If further investigations confirm these observations and establish the presence of popliteal atheroma, the occurrence of local thrombosis and distal embolism may thus be explained, and the question of the treatment of the diseased segment of the artery before the onset of such complications will have to be considered. If the main arteries of the limb are blocked, the patient will complain of effort pain in the calf muscles, and there will be postural colour changes but no gangrene. If, in addition, there is blocking of the secondary vessels, rest pain is likely, and finally, if insufficient blood reaches the vascular bed, either through a progressive diminution in the feeding vessels or from obstruction, there is gangrene.
DESCRIPTION OF ARTERIOGRAMS.-(PLATES I-IV)
Group I.-Thrombosis of main vessels. When the main vessels only were obliterated the only symptom was effort pain in the calf muscles.
1.-Male, aged 56. Gradually increasing effort pain in calf muscles of right leg.
Arteriogram ( fig. 1 ) of popliteal region showing thrombosis of popliteal and posterior tibial arteries. Note the characteristic tortuous hypertrophied collateral vessels. Fig. 2 .-Arteriogram of leg and foot of same patient. The posterior tibial artery is thrombosed down to a point just above the ankle. The blood supply to the foot is good. In this case the prognosis is good, because the smaller vessels are unaffected by the obliterative process. There is little likelihood of gangrene.
2.-Male, aged 72, gradual onset of effort pain in the calves of both legs. Fig. 3 .-Arteriogram of lower part of right thigh and popliteal region, showing thrombosis of the superficial femoral artery and irregularity of the lumen of the popliteal artery. The blood supply to the calf muscles is poor. Fig. 4 .-Same region on the left side, showing thrombosis of the superficial femoral artery and irregularity of the popliteal artery. Fig. 5. -Left leg and foot of the same patient. The posterior tibial artery is thrombosed; the anterior tibial and plantar vessels are smaller than normal.
The prognosis in this case, as regards gangrene is quite good, as there is adequate filling of the smaller vessels of the foot.
3.-Male, aged 32. Increasing effort pain in both calves and rest pain in the right foot. Although the arteriogram is not good, the absence of the posterior tibial and plantar vessels, and the poor collateral supply can be seen.
The prognosis in this case, as regards gangrene, is very poor, owing to the obliterative process affecting the smaller vessels. Group II.-Gangrene.
1.-Female, aged 53. Gangrene of right foot. The history in this case suggests an obliterative process in the small vessels of the foot, gradually extending up the leg. The sudden pain in the foot strongly suggested embolism. The arteriogram of the popliteral region suggests that a clot or piece of atheromatous material had separated from the diseased segment of the popliteal artery, and finally blocked the already narrowed posterior tibial artery precipitating gangrene. This hypothesis is strengthened by experience of three other cases, one of which is illustrated here. Fig. 14. -Arteriogram of the popliteal region of a man aged 42, who had complained of effort pain in the sole of the right foot for some time. A few days after leaving hospital he was seized with severe pain in the fifth toe, which rapidly became gangrenous.
The arteriogram, again, shows localized disease in the popliteal vessel, which might conceivably have been a source of embolus.
Professor H. M. Turnbull: Syphilitic and tuberculous arteritis in the limbs have, in my experience, been confined to focal areas of inflammation in the surrounding tissue. I have never seen syphilitic inflammation confined to the muscular arteries of limbs as it is confined to the aorta. Consequently the obliterative arterial diseases of the limbs of which I have had experience are atheroma (atherosclerosis) and thrombo-angeitis obliterans.
Atherosclerosis.-Of 112 limbs amputated for gangrene caused by arterial obstruction other than embolism, in 95 (all legs) the cause was atherosclerosis. The atheroma complicated medial degeneration. In 76 examples, or 80%, Monckeberg's calcification of the media was present, and in 69% it was severe. In the remaining 19 examples there was medial fibrosis, that is to say, a loss of muscle fibres and replacement by fibrous stroma. As regards sex, 68% were males. The age ranged from 41 to 76 years; 92% of the subjects were over 50, 45% being in the sixties and 20% in the seventies. There was a close association between old age and severe M6nckeberg's degeneration in the males, but this was not so in the females; thus, in five subjects in the eighth decennium there was no Monckeberg's degeneration, and all these subjects were female. Information concerning bloodpressure was not available. In very few cases was there microscopic evldence of cardiovascular hypertrophy. Our post-mortem records show that severe atheroma with medial calcification is common in old diabetic subjects, but only seven of the above patients were said to have been diabetic. Diabetic subjects would be unlikely to be chosen for amputations.
In such cases the lumen is narrowed by a great hypertrophy of the intima. This is formed almost entirely by the hyperplastic layer of Jores. The hypertrophied intima degenerates, losing muscle and elastic fibres. The deeper layers are occasionally calcified only, but usually they are impregnated with lipoid. The lumen is frequently reduced to a small canal round which the hyperplastic coat forms a ring of collagen, muscle fibres, and elastic fibres, giving the appearance of a new vessel. Such incomplete occlusion is sufficient to cause gangrene. Complete occlusion is occasionally caused by fatty atheroma alone. The intima becomes impregnated with increasing amounts of lipoid until the whole cross-section is filled with an atheromatous mass. More often the lumen is closed by a plug of organized thrombus. The tissue thus formed contrasts conspicuously with the surrounding degenerated intima. It contains many vessels and is composed of well-stained collagen fibres, and usually elastic fibrils, both of which tend to run in the long axis of the vessel. There is usually evidence of disruption of the layers of intima upon which the clot has formed.
Atherosclerosis is so widespread in the arteries that attempts to open up a collateral circulation would appear to be hopeless.
Thrombo-angeitis obliterans was present in 17 limbs, 16 legs, and one arm. The subjects are definitely younger than those of atherosclerosis. The arm was amputated from a man, aged 62, but the legs came from subjects between 31 and 56, three being in the 4th decennium, eight in the 5th, and five in the 6th. Unfortunately this is the only material in which I have been able to study thromboangeitis obliterans. We have had no necropsies. It is obvious that amputated limbs are unsuited for elucidating the pathogenesis. The original lesions are old, there is no chance of studying the arteries in organs, and sepsis from gangrene complicates the picture. Perhaps the most astonishing feature of the condition is the widespread old occlusion of the main arteries of a leg when gangrene affects little more than one or more of the toes.
The obliteration of the arteries by organized thrombus appeared to have begun in small arteries and to have extended towards the heart. The media in the arteries occluded by organized clot is fibrotic, and there is an infiltration with lymphocytes and occasional plasma cells about vessels in the adventitia and the numerous vessels in the media; infiltration of organized tissue within the lumen is often conspicuous. Such inflammatory infiltration is, however, found in organization of thrombi, however formed. Perivascular infiltration in the adventitia and about vessels that have grown through the media into the intima is seen even in atheroma. There has been little or no evidence of extra-adventitial fibrosis in the sections that I have studied.
The inflammatory infiltration cannot, therefore, be accepted as evidence of a primary arteritis.
Most observers have attributed the thrombosis to intimal changes. In the smaller arteries occluded by the older organized clot I have found either no intimal change or only a relatively small hyperplastic layer of Jores containing abundant stout elastic fibres, the so-called elastosis of modern writers. The development of such a typical hyperplastic layer is not associated with a tendency to thrombosis. Immediately on the cardiac side of organized or organizing thrombus there may be a thickening of the intima in which a matrix of fine collagenous fibrils contains many small vessels and scattered, irregularly arranged cells and delicate elastic fibrils. This thickening appears to be a continuation in the intima of the reaction which is organizing the thrombus. In the popliteal artery and the origin of its branches there have usually been large intimal thickenings. These thickenings have consisted of a musculo-elastic layer and a much thicker hyperplastic layer. They have shown degeneration by loss of -muscle fibres and poor staining or loss of elastic fibres, but they have rarely shown any fatty impregnation and have never shown calcification. These intimal thickenings have been present when there was no thrombus in the lumen, or when there was fresh thrombus or thrombus undergoing early organization. As the occlusion by organized thrombus of branches in these cases was not associated with similar intimal thickenings, they could not be accepted as direct precursors of thrombosis. In several cases they caused such narrowing of the lumen that it appeared possible that they had interfered so greatly with the circulation that thrombosis occurred in one or more branches. In one case, however, there was no intimal thickening in the popliteal artery and in another it was slight. It appeared, therefore, most probable that such intimal hypertrophy in the popliteal artery and the orifices of its branches was secondary to the obstruction caused by the occlusion of its branches. In two cases there was another kind of intimal thickening. There were large cushions of mucous endarteritis fibrosa, in one case in the popliteal artery and lower part of the posterior tibial artery, in the other case in the popliteal artery and the centre of the anterior tibial artery. There was no thrombus upon these areas of thickened intima. There was no evidence, therefore, that this endarteritis gave rise to thrombosis, but it may have been of significance in the following way: Endarteritis fibrosa of Jores is not found only in infections with micro-organisms, but may be present in large arteries when smaller arteries show the changes of periarteribis nodosa. Jager (1932) found and figured in the arterioles of at least two of his five necropsies the acute serous, fatty and fibrinoid imbibitions with necrosis of the intima and media that are found in periarteritis nodosa, and a variety of other conditions. The changes are considered to be a phenomenon of hypersensitization. Such changes are known to be frequently associated with thrombosis, and they might well start the thrombosis in the smaller arteries. Unfortunately I could find no evidence of such changes in the occluded arteries or in such arterioles as were included in the sections. The chance, however, is slight of finding such acute changes in limbs amputated for advanced occlusion. From Jager's full and careful necropsies it would appear that the acute changes of periarteritis nodosa do give rise to some examples of thrombo-angeitis obliterans, but such examples may form a special group. I can bring no evidence for or against the theory that thrombo-angeitis obliterans is secondary to arterial spasm.
The veins usually show conspicuous focal or general intimal hypertrophy. This and the contraction and intimal hypertrophy so often present in small patent arteries is possibly a hypertrophy of adaptation to a diminished blood-flow, such as is seen in the arteries of amputation stumps. Organized thrombus may be confined to a deposit upon valves, and this suggests that slowing of the stream is an important factor in the venous thrombosis which often complicates the arterial.
Dr. F. Parkes Weber said he would refer only to thrombo-angiitis obliterans, and only to one point regarding it. What were they to tell patients about tobacco smoking ? He would tell an intelligent patient that tobacco did not produce the disease in ordinary persons, and was perhaps never in any one case the only cause. Most patients had many friends who had smoked quite as much or more than they did without becoming affected. Nevertheless, he (Dr. Weber) believed that tobacco was probably one causative factor in almost every case, a factor capable of producing the disease only in susceptible subjects. They could not distinguish a susceptible subject until the disease was obviously present, often not before intermittent claudication was already complained of. He (Dr. Weber) believed it was then right to insist on the patient giving up tobacco completely. If the patient had already lost part of one limb, one should tell him that though tobacco could only be one of the causes of the disease, the removal of that cause (by giving up smoking) might possibly just make sufficient difference to save him from losing another limb.
Dr. Otto Leyton said that although spasm very rarely led to gangrene, he believed that it had done so in a case under his care in the London Hospital about four years ago. A woman was admitted with diabetes mellitus and an abscess in the palm of her hand. A few days after the abscess had been opened the terminal phalanges of all the fingers and the tips of all the toes turned purple, together with the greater part of the nose and triangular patches on the cheeks. The face areas cleared up completely, but the ends of the fingers and toes were shed. There were good pulses at ankles and wrists. The patient had not developed any further gangrene. The rapidity of the onset, the areas affected, the presence of pulses of good volume, and the absence of extension during four years, suggested that in this case gangrene was due to spasm rather than to changes in the vessels. He had seen one patient who complained of the syndrome of intermittent claudication, yet nevertheless had pulses at his ankles about half the volume of the pulses at his wrist. This man, however, asserted that he was able to walk up hill in spite of his having to stop every 50 yards when walking on the level.
Occasionally a Syme's amputation succeeded when the blood supply to the foot was so bad that at the operation there was no call for ligatures. On the first occasion that the operation was performed on one of his cases-at the request of the patient-he left the operating theatre under the impression that all concerned had wasted their time, but the wound healed by first intention and a useful stump resulted. Two years later the patient developed gangrene of the toes of the other foot and a second Syme's amputation was performed successfully, also without any need for ligatures.
Dr. J. D. Rolleston referring to his experience of this condition following acute infectious diseases of which it was a very rare sequel, said that he had reported two cases before the Section for the Study of Disease in Children, one in 1910, following diphtheria in a boy aged 13, in whom gangrene of the leg, due to obliteration of the popliteal artery, had occurred.' Amputation at the knee-joint was performed by the late Mr. H. S. Clogg, and good recovery took place. The other case2_ which had ended fatally-was in a male infant aged 16 months. It was one of measles complicated by gangrene of both legs due to obliteration of the femoral arteries.
It was of historical interest that one of the earliest allusions to gangrene following infectious diseases was that made, in his account of the pestilence of Athens in 430 B.C., by Thucydides (Lib. 11, c. 49), who said that several recovered after loss of their limbs, genitals, and eyes.
